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Research

The primary research focus is on utilizing gas-phase ion chemistry and spectroscopy to elucidate the
chemistry of the members of the first half of the actinide series, Th, Pa, U, Np, Pu, Am and Cm. Among
the aspects of the chemistry of these elements that are of particular interest and importance are the
participation of the quasi-valence 5f electrons in chemical bonding, and the variety of readily accessible
oxidation states, e.g., Pu(lll/IV/VIVI). Gas-phase chemistry provides fundamental insights for simple
systems unperturbed by interactions with solvent or other neighboring atoms and molecules. This
simplicity renders the studied species particularly amenable to theoretical computations, which serve to
both elucidate the experimental observations and provide a basis to validate and reliably extend
theoretical methodologies. Many of the studied gas-phase complexes provide a link between condensed
phase and gas phase, where species can be probed in greater detail and provide insights into condensed
phase behavior. Most of the experimental approaches employ mass spectrometry, particularly ion trap
mass spectrometry in which trapped ions can be systematically manipulated and examined. Some
properties being explored and methodologies being employed are given below.

* Gas-phase ion-molecule reactions

* Role of 5f electrons in molecular actinide chemistry

« Actinide molecular bond energies and ionization energies

« Synthesis of novel complexes by collision induced dissociation of clusters

« Catalytic processes mediated by bare and ligated actinide ions

« Interplay between theoretical and experimental thermodynamics and mechanisms
« Electrospray ionization of actinide complexes

« Actinide bio-inorganic chemistry from the bottom up

« Elucidating solution chemistry: hydration, solvation, hydrolysis and complexation
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« Gas-phase cluster synthesis by laser ablation of solids

* Infrared spectroscopy of gas-phase metal ion complexes

* Highly charged metal ions from solution to gas

* Electron transfer dissociation of multiply charged metal cation complexes
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